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Uear X r .  Canning: 

Thanlc you f o r  your l e t t e r  and t h e  i a p o r t a n t  ques t ions  i t  raises re- 
p r d i i i t :  t h e  view of t h e  Recombinant U N A  s i t u a t i o n  r e f l e c t e d  ~y John Lear's 
~ O O K .  1 welcome the  oppor tuni ty  you have g iven  me to t r y  and c l a r i f y  both 
w i u t  happened between 1973 ariu 1978, and t h e  s i t u a t i o n  as i t  l a  seen by a o s t  
observers  touay. Needless t o  say I can on ly  m a K e  soae  gene ra l  s ta tements  i f  
1 an t o  avoid a f u l l  l e n g t h  book i n  response. For f u r t h e r  infor i ia t ioi i  and 
what I cons ider  a very  s t r a igh t io rward  d e s c r i p t i o n  of the matter I h igh ly  
recoiluiend a book e n t i t l e d  "A Double Inage of the  Ooublc de i ix :  The Recombinant 
3iJk Oebate"  by C l i f f o r d  Grobstein,  published by W .  H. Freeman and Company, 
San Francisco ,  1973, Grobs te in ' s  book i s  intended f o r  t h e  i n t e l l i g e n t  layman, 
b u t  was no t  w r i t t e n  f o r  sale i n  the mass market. For that reason ,  aaong o t h e r s ,  
i t  i s  a much more c a r e f u l  and accu ra t e  account than  i s  Lear's. Pur theraore ,  
it deais more with issues and less with p e r s o n a l i t i e s .  

dnen i n  1973 and 1'374, i t  became poss ib l e  to do those  experitnents now 
termed "recombinant ONA" , i t  was tile molecular b i o l o g y  coninunity i t s e l f  which 
ibli+dtely raised, f o r  p a b i i c  and governnental  d i s c u s s i o n ,  t h e  i s s u e  of po- 
t e n t l a 1  hazard. No one then,  nor  anyone r e spons ib l e  s i n c e ,  tias s t a t e d  that 
tile, experiments  are nazdruous, only  than they  might be. T h a t  i s ,  one could 
t h i n k  through scena r ios  involv ing  such experiments  t h a t  might lead to organisais 
hazardous e i t h e r  t o  t h e  i n v e s t i g a t o r s  o r  co t h e  pub l i c  at l a rge .  A s  a r e s u l t  
of this ques t ion ing ,  and w i t h  p a r t i c i p a t i o n  by molecular  b i o l o g i s t s  a t  every  
s t e p ,  g u i d e l i n e s  desitgned t o  a s s u r e  t h e  s a f e  conduct of experiments  (even though 
they were iiot tmown t o  be liazardons) were put i n  p l ace  by  t h e  iki t ional  I n s t i t u t e s  
of riealtn. 
us 1 4  t o  b e  e x p x t e d  when d e c i s i o n s  are  made about unkoowns, The Guidel ines  
have enjoyed wide respect an2 sympathy i n  t h e  cornmunity of people who are doin:: 
the experi iaents  arid t h e r e f o r e  those whose a c t i v i t i e s  a r e  r egu la t ed ,  

The s p e c i f i c a t i o n s  of t n e  Guide l ines  were of course  c o n t r o v e r s i a l ,  

itecouuinant ~ J L U  experiments can ~e of many many types  sirice b o t h  the "for- 
e ign  i N A "  a3 wd.l as tho vec to r  Sor the fo re ign  DNA and t h e  ;lost ce l l s  used t o  
a u p l i f y  tile recoabinant  can b e  der ived from a la rge  nuiiber of d i f f e r e n t  orgariisms. 
i i x p e r h e n t s  arid risk: assesswent  e f f o r t s  over tile p a s t  f i v e  yea r s  have y ie lded  



a g r e a t  d e a l  of in format ion  about one p a r t i c u l a r  class of experiments ,  namely 
those  i n  waich t h e  hos t  cel ls  are t h e  b a c t e r i u a ,  Escher ich ia  c o l i ,  s t r a i n  K12. 
It  i s  clear from your le t ter  t h a t  you gained t h e  impression t h a t  t h i s  organism 
is a comon i n h a b i t a n t  of t h e  humarr i n t e s t i n a l  tract. Sothing could be f u r t h e r  
f r o n  the  f a c t s .  Indeed, t h i s  organism was chosen f o r  much recombinant D i U  work 
precisely Decause i t  i s  not  a COUIZIOR i n h a b i t a n t  of human i n t e s t i n e s  or the  
i n t e s t i n e s  of o t h e r  Inammals. The species Escher ich ia  c o l i  I s  made up of nany 
subspec ies  o r  s t r a i n s  which d i f f e r  markedly. In p a r t i c u l a r ,  t hose  a t t r i b u t e s  
of c e r t a i n  E. c o l i  -- s t r a i n s  which p e r m i t  them t o  t h r i v e  i n  humn in tes t ines  are 
corupletely Tacking I n  i5. --- c o l i  K12. E f f o r t s  (by  c lass ical  g e n e t i c  techniques,  
no t  b y  recombinant ONAT t o  conver t  K12 t o  a n  organism having the  p r o p e r t i e s  
of r e l a t e d  pathogeuic organisms have been uniformly unsuccessful .  Furthermore,  
A l l  is a very f a s t i d i o u s  Deing r equ i r ing  ve ry  special cond i t ions  i n  t h e  labora-  
t o r y  i n  o rde r  t o  grow w e l l .  Thus i t s  a b i l i t y  t o  spread i n  an uncont ro l led  way 
is  e i t h e r  very  very  poor o r  nonexis ten t .  For these  and a d d i t i o n a l  documented 
reasons ,  most people c u r r e n t  with t h e  s i t u a t i o n  now cons ider  recombinant DXA 
experiments  with i. --- c o l i  K12 (and c e r t a i n  commonly used v e c t o r s )  t o  be without  
any p o t e n t i a l  for-hazard a t  a l l .  K O ~  C u r t i s ,  Who John Lear p o r t r a y s  as a very  
r e spons ib l e  i n d i v i d u a l ,  i s  aaong those who now hold t h i s  view about  experiments 
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with  E. - c o l i  r i l l .  

The f a c t s  Z. have summarized f o r  you, as w e l l  as o t h e r s ,  i n d i c a t e  t o  me 
t h a t ,  c o n t r a r y  t o  the p i c t u r e  you obtained from Lear's book, niolecular b i o l o g i s t s  
M V ~  proceeded wi th  a g r e a t  d e a l  of cau t ion  i n  t h i s  i n s t ance .  
b i o l o g i s t ,  1 do not  be l ieve  I harbor any i n n a t e  tendency t o  d e s t r o y  e i t h e r  myself 
o r  anyone else. As one of those  who f i r s t  p u b i i c l y  r a i s e d  ques t ions  about re- 
coiuLinant O N h  work, I be l i eve  t h a t  many of t h e  q u e s t i o n s  have now been ansuered,  
and i n  the  nega t ive .  For those matters that are s t i l l  open, I be l i eve  t h a t  
adherence t o  tkie r a t h e r  s t r i n g e n t  Nat ional  I n s t i t u t e s  of tiealtti Guide l ines  f o r  
liecombinant DlVA liesearch a s s u r e s  i n  a reasonable  manner, t h a t  should any redom- 
b inant  DNA experiment indeed t u r n  o u t  t o  be dangerous,  t h e r e  w i l l  be l i t t l e  or 
no chance f o r  t h a t  danger t o  coinpromise the  h e a l t h  of any organisms, human!Qr 
nonhuman. For example, t h e  Guide l ines  s t i l l  p r o h i b i t  whole classes of experi- 
ments from being c a r r i e d  out  a t  a l l .  

As a molecular 

Furthermore,  the experimental  r e s u l t s  of t h e  l as t  few y e a r s  make i t  cl&r 
that t h e  recombinant 3riA technique w i l l  indeed assist in helping t o  d e a l  w i t l r  
important  e x i s t i n g  problems i n  medicine and a g r i c u l t u r e .  
any ques t ion  about the p o t e n t i a l  of this technique f o r  good. 

There is no longer  

L thank you aga in  f o r  your let ter.  It i s  my hope that t h i s  response has 
been f ie ipful  . 

Since re ly  yours ,  

Maxine S inge r ,  Ph.D. 
Chief ,  Nucleic Acid Enzymology Sec t ion  
Laboratory of Biochemistry 


